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∃ c > 0, ∀v ∈ W 1,p(Ω), ∀ > 0, c||∇v||pLp(Ω) ≤ F(v)
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= inf{F (v + u0), v ∈ W
1,p
0 (Ω)}






















inf{F (v + u0), v ∈ W
1,p
0 (Ω)}




























































n × Rn → [0, +∞) I
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ξ1, ξ2 ∈ R
n








ξ1, ξ2 ∈ R
n
(a(x, ξ1)− a(x, ξ2), ξ1 − ξ2) ≥ c(1 + |ξ1|+ |ξ2|)


















−div (a(x,∇u)) = f
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u ∈ W 1,p0 (Ω)
	_
−div (ahom(x,∇u)) = f,
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ahom : R











































































φ + W 1,p0 (Ω)
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φ ∈ W 1,p(Ω)
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W 1,p# (Ω) =
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Wη,(x, ξ) = inf
{
< W(·,∇v(·)) >B(x,η) | v ∈ W
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0 < c ≤ C
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W(x,∇v) | v ∈ W
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H = η → 0
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< W(·,∇v(·)) >B(x,η) | v ∈ W
































































Wη,(x, ξ) = inf
{






























































p ≥ 1  n ≥ 1
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d ≥ 1 
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ζ ∈ Rn×d 
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(x, A) 7→ W (x, A) I
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u ∈ W 1,p(Ω, Rd)
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Wη,(x, ξ) = inf
{
< W(·, ξ +∇v(·)) >C(x,η) | v ∈ W
1,p






















































p > 1 


































































inf{Ihom(v) | v ∈ W
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inf{IHη,(v) | v ∈ W
1,p(Ω, Rd) + BC} 
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inf{Ihom(v) | v ∈ W

































inf{IHη,(v) | v ∈ W
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R > 0 
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supx∈BR F (x) = M < +∞
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0 < r < R
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K = (M −m)/(R− r)
Q $&"





































































ξ ∈ Rn  W˜(·, ξ)
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u ∈ M(F ) 
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W(y,∇v) | v ∈ W





Whom(y,∇v) | v ∈ W
1,p(ω), < ∇v >ω= ξ
} ¬L k®
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Wη,hom(x, ξ) = inf
{
< Whom(·,∇v(·)) >B(x,η) |
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Wη,(x, ξ) = inf
{
< W(·, ξ +∇v(·)) >B(x,η) | < ∇v >= 0
}
≤ < W(·, ξ) >B(x,η)






























































< W(·, λ(ξ +∇v1(·)) + (1− λ)(ζ +∇v2(·))) >B(x,η)









< W(·, λ(ξ +∇v˜1(·)) + (1− λ)(ζ +∇v˜2(·))) >B(x,η)
≤ λWη,(x, ξ) + (1− λ)Wη,(x, ζ)
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B ⊂ W 1,p(Ω)
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Wη,hom(x, ξ) = inf
{
< Whom(·,∇v(·)) >B(x,η) | v ∈ W





Whom(x + ηy,∇v(y)), v ∈ W
1,p(B(0, 1)),































Whom(·, ξ) ∈ L1(Ω, R)
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Ln({x ∈ Ω : vl(x) 6= ukl(x)
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Wη,hom(x, ξ) = inf
{
< Whom(y, ξ +∇v) >C(x,η) | v ∈ W
1,p
























































































ξ1, ξ2 ∈ Rn×d
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inf{IHη,(v), v ∈ W















(VH , || · ||1,p)
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uHη, ∈ VH
ny£
inf{IHη,(v), v ∈ W
1,p(Ω, Rd) + BC}







inf{IHη,(v), v ∈ W
1,p(Ω, Rd) + BC} = inf{IHhom(v), v ∈ W




inf{IHη,(v), v ∈ W




















































































inf{IHhom(v), v ∈ W
1,p(Ω, Rd) + BC}
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inf{IHη,(v), v ∈ W




inf{IHhom(v), v ∈ W











uhom ∈ W 1,p(Ω)
¯J=¦R1cn µ xPfan ŁyR(_aNw _
uhom
gj])wHQgcPgQ(gªbR2fny£
inf{Ihom(v), v ∈ W

































vH ∈ VH + BC
]|d~N
_aNw _
Ihom(v) ≥ Ihom(vH)− ρ ≥ Ihom(u
H


























_aNPR¨gcP±Q§wP¶µR¨~2wpc_hNPRbcºwyxPxP[ 	´RbQ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inf{IHhom(v), v ∈ W












inf{IHhom(v), v ∈ W











inf{IHhom(v), v ∈ W


















inf{IHhom(v), v ∈ W









||uHhom − uhom||1,p ≤ ||PH (v
H
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 ) = inf
{∫
QH,i
































































































































































































































≤ C|QH,i||χH,i()|(1 + | < ∇uhom >QH,i |
p−1


























































































































|W¯ H(x, ξ1)− W¯





















































< ∇u >QH,i=< ∇uhom >QH,i +χH,i()
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φH,i(, η) = 0
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B,H,ηi ≤ C|QH,i|(|χH,i()|+ |φH,i(, η)|) · (1 + | < ∇vη, >QH,i |
p−1
+| < ∇u >QH,i |
p−1 + |χH,i()|










B,H,ηi ≤ C|QH,i|| < ∇vη,hom >QH,i − < ∇uhom >QH,i |
·(1 + | < ∇vη,hom >QH,i |



























































































































































< W(·,∇v(·)) >B(x,η) |















σ(x) = A(x) · ∇u(x)
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Wη,(xij ,∇uH(xij))− f(xij)uH(xij )
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Wη,(x, ξ)
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W hη,(x, ξ) = inf
{
























































η,H ||W 1,p(Ω) ≤ ||uhom − u

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W MsFEMH, (x, ξ) =
∑
i





































IMsFEMH, : u 7→
∫
Ω
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IMsFEMH,hom (uH,hom)− I˜(uhom) = I
MsFEM
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u ∈ {v ∈




















u˜(x) = u(x) + (ξ− < ∇u >Ω) · x
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LN ({|∇u| ≥ R}) < δ
¯
	9R_
K = C((R + 1)p + 1)
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|W˜(x, ξi)− W˜ (x, ξi)| ≤ θ
£©n{fqR2Ł{R2fa[
x ∈ ω \A






|W˜(x, ξ)− W˜ (x, ξ)| < 3θ
¬Lp{®
£©n{f+R2Ł{R2fa[
x ∈ ω \A
^£©n{f+R2Ł{R2fa[





B = A ∪ {|∇u| ≥ R}
^R_





































































































Qf(x, ξ) = inf
{∫
(0,1)n

































Qf(x, ξ) ≤ inf
{∫
(0,1)n























































































































































































LN ({x ∈ ω : ∇χk(x) 6= ∇φ
pi(k)















































































































































































|f(x, ξi)− f(x, ξi)| ≤ θ
£©n{fqR2Ł{R2fa[
x ∈ ω \A











|f(x, ξ) − f(x, ξ)| < 3θ
¬.:yk®
£©n{f+R2Ł{R2fa[
x ∈ ω \A
^£©n{f+R2Ł{R2fa[























|f(x,∇χk)− f(x,∇χk)| ≤ (3L
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a(x, ξ1 + t(ξ2 − ξ1)) · (ξ2 − ξ1)d t
∣∣∣∣
≤ C|ξ2 − ξ1|(1 + |ξ1|
p−1 + |ξ2 − ξ1|
p−1)








































g : [0, 1] → R, t 7→ g(t) =
∫
Ω














a(x,∇u) · (∇v −∇u)






















(a(x, ξ1)− a(x, ξ2)) · (ξ1 − ξ2) ≥ c|ξ1 − ξ2|
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